The effect of orexin a on the StAR, CYP11A1 and HSD3B1 gene expression, as well as progesterone and androstenedione secretion in the porcine uterus during early pregnancy and the oestrous cycle.
Orexin A (OXA) is primarily known for its involvement in the regulation of feeding behaviour, energy metabolism and sleep/wake cycle. Nevertheless, studies indicate its engagement in the regulation of the porcine reproductive system. Therefore, the aim of this study was to investigate OXA effect (1, 10, 100 nM), in the presence or absence of the selective orexin receptor type 1 antagonist (SB-3348667; 1 μM), on the gene expression of key steroidogenic enzymes: steroidogenic acute regulatory protein (StAR), P450 side-chain cleavage enzyme (CYP11A1) and 3β-hydroxysteroid dehydrogenase (HSD3B1), as well as on progesterone (P4) and androstenedione (A4) secretion. Endometrial and myometrial tissue explants were collected from gilts on days 10 to 11, 12 to 13, 15 to 16 and 27 to 28 of pregnancy, and on days 10 to 11 of the oestrous cycle (n = 5 per studied period of pregnancy or mid-luteal phase of the oestrous cycle). Gene expression was evaluated by real-time PCR. The level of steroid hormones secreted into the culture medium was examined by radioimmunoassay (RIA). In the present study, in the endometrium, OXA significantly stimulated StAR expression on days 12 to 13, CYP11A1 expression on days 27 to 28 and HSD3B1 expression on days 15 to 16 of pregnancy. Further, in this tissue, OXA decreased StAR mRNA level on days 10 to 11, CYP11A1 mRNA level on days 15 to 16, as well as HSD3B1 mRNA level on days 10 to 11 and 12 to 13 of gestation. Regarding the myometrium, OXA stimulated CYP11A1 gene expression on days 15 to 16 of pregnancy. In this tissue, OXA decreased StAR transcript content on days 15 to 16 and CYP11A1 mRNA level on days 27 to 28. We also demonstrated that OXA alone enhanced P4 secretion in the endometrium on days 10 to 11 and 12 to 13 of gestation. OXA alone has no significant effect on endometrial and myometrial A4 secretion, whereas OXA in combination with OX1R antagonist increased this hormone secretion during all studied stages of pregnancy. Therefore, we can conclude that OXA may affect de novo synthesis and secretion of P4 and A4 in the porcine uterus via participating in the regulation of key steroidogenic enzymes gene expression, as well as modulating steroid hormones secretion during early pregnancy and mid-luteal phase of the oestrous cycle in pigs. However, further research is required to explain the exact role of OXA in the porcine uterus.